hyperparathyroidism is potentially associated with maternal and neonatal complications. 10, 11 Aggressive MEN 1-associated neoplasms may also occur at any age. 7 Despite the early onset of MEN 1-associated manifestations that may impact reproductive health, data concerning the impact of MEN 1 on pregnancy and fertility is limited to isolated case reports and inference from experience with more common sporadic single organ dysfunction, such as isolated primary hyperparathyroidism. 12, 13 Directly translating experience from sporadic single organ dysfunction to patients with MEN 1 may not be appropriate as the pathophysiology, natural history and sequelae of MEN 1-related primary hyperparathyroidism and prolactinoma differs compared to sporadic counterparts. 6, [14] [15] [16] Existing case reports of MEN 1-associated pregnancies highlight challenging cases of MEN 1 during pregnancy 12, 13 ;
however, these may be biased towards a complex subset of MEN 1 patients. A comprehensive perspective on the impact of MEN 1 status on fertility is lacking.
Tasmania is an island state in Australia established as a European
colony in the early 1800s with a small founding population, strong emphasis on record keeping and limited population migration. The early immigrant population of Tasmania included a founder carrying a pathogenic MEN 1 genotype, the descendants of whom define the Tasman 1 MEN 1 kindred. 17, 18 This pedigree spans from the 1825-present day and includes over 2500 individuals across nine generations. The MEN 1 population in Tasmania was first characterized in the mid-1980s; however, the detailed record keeping in colonial Tasmania allowed tracing of the pedigree to the founding ancestors.
Subsequent cross-referencing with historical birth, death, marriages and medical records provides the opportunity to understand the natural history and intrinsic impact of MEN 1 on fertility in a multigenerational MEN 1 cohort prior to the recognition of MEN 1 in Tasmania.
To determine the natural history of unrecognized MEN 1 on fertility and pregnancy outcomes we examined the effect of (a) parental MEN 1 status overall and (b) maternal and paternal MEN 1 status on reproductive outcomes.
| MATERIAL S AND ME THODS
The Tasman 
| RE SULTS
Between 1825 and 1950, the Tasman 1 kindred comprised six generations and 137 descendants of a common ancestor. There were no births recorded after 1985 for members of the Tasman 1 kindred who were born prior to 1951. 
| Univariate analysis

| Multivariable analysis
| D ISCUSS I ON
In this historical population-based analysis of the Primary hyperparathyroidism and pituitary adenomas, particularly prolactinomas, commonly occur before 20 years of age in MEN 1, though the majority are asymptomatic. 7 Primary hyperparathyroidism has traditionally been associated with a high frequency of maternal and neonatal adverse outcomes in case reports and series. 10, 11 However, more recent population-based analyses suggest that the majority of patients with primary hyperparathyroidism can progress through pregnancy uneventfully and that the frequency of adverse outcomes appears to relate to the degree of hypercalcemia, rather than its presence or absence. 10, 26, 27 Our data support this perspective, as it is likely that the majority of maternal MEN 1 pregnancies would have occurred in the context of unrecognized primary hyperparathyroidism. However, examples of premature death secondary to complications of hypercalcemia within the kindred underline the need for judicious intervention.
Clinically overt pituitary neoplasms appeared to decrease the reproductive success of individual members in the Tasman 1 kindred, but subclinical pituitary disease, which is likely to have been present in a further 15%-20%, 7 was not sufficient to impact on the fertility of the cohort as a whole. These data are similar to a limited analysis of Finnish MEN 1 kindred, which lacked a comparator group, however described close to 100% reproductive fitness of MEN 1 + members of the kindred. 28 Overall, our data suggest that for the majority of MEN 1-associated pregnancies, judicious investigation and a tendency towards careful antenatal observation may be a reasonable approach, but that for selected patients, targeted intervention may be required.
Directly assessed miscarriage rate was below the resolution of this historical cohort. To indirectly assess miscarriage rate, the proportion of births stratified by the parental age at which they occurred was compared. There was no significant difference in the [5] [6] [7] Similarly, the prevalence of prolactinoma at 20 years of age is 20%
in the Tasman 1 kindred compared to 24% at 21 years of age in the GTE cohort. 6, 7, 33 Thus, while we cannot exclude the possibility that other MEN 1 genotypes may differentially impact reproductive success, the lack of any reproducible genotype-phenotype relationship to date, comparable phenotypic expression and existence of other large MEN 1 kindreds in Finland, 34 Canada, 35 Belgium/France 4, 30 and the United States 36,37 among others suggests our experience is not uncommon.
Our study had potential limitations. The impact of potential misclassification was minimized as described above. The impact of evaluating a single genotype on the generalizability of our findings has also been discussed. Our historical data demonstrate that the re- 
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